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Recent results from a single-blind, randomised, non-inferiority trial in patients with de-novo coronary artery lesions and at high bleeding risk, reported a significantly deceased incidence of major adverse cardiac events in the group treated with drug-coated balloon.1  In this study, the absolute difference of primary outcome at 9 months was reported as -13.2% ([95% CI -6.2 to -21.1]). The authors therefore claimed that percutaneous coronary intervention with drug-coated balloon was superior to bare-metal stent in patient at bleeding risk; on the contrary, we believe the conclusion should be interpreted with cautions.

It should be noted that the original planned sample size of 534 in DEBUT study was 80% power to show non-inferiority with 1-sided 0.05 alpha and 3% non-inferiority margin. However, there was an extra 3% treatment benefit on assumed effect size (7% vs. 10% in drug-coated balloon and bare-metal stent group respectively) during the calculation. If under a flat event rate assumption ( i.e., 10% in both groups), the overall sample size required will increase to 2474 patients. More important, there were no pre-specified interim analysis plan and corresponding stopping rules in their registered protocol (NCT01791546). In fact, the DEBUT study was prematurely terminated at 220 subjects due to slow patient recruitment 

The current study had a p<0.00001 for non-inferiority and p=0.00034 for superiority. Those p-values were much lower than the thresholds determined by major approaches of alpha-spending function.2 however, conditional power (CP) is much more important, even though the authors calculated the post-hoc power for group difference (97.5%) based on observed data. CP refers to the probability of concluding a positive study at the end of trial, given the interim results of treatment effect and the distribution of future response.3 Table 1 shows CPs under different scenarios of assumed treatment effect. Non-inferiority hypothesis could be supported in most situations. For example, the CP could achieve 91.6% if the event rate equals among the future unenrolled patients. However, the CPs for superiority were unacceptable low if no absolute difference favor drug-coated balloon on estimated proportion of major adverse cardiac events (i.e., scenario 3 and 4), which are reasonable assumptions, particularly, the long-term safety of paclitaxel-coated balloons and stents has become a concern for femoropopliteal artery intervention. Overall, we strongly agree with the authors that further randomised controlled trials are needed to ascertain the findings from DEBUT study.
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Table 1 Conditional power under different scenarios with assumed treatment effects for future responses
	
Scenarios
	Assumed between group effect size
(DCB vs. BMS)*
	CP (%) by calculation#
	CP (%) by simulation@

	
	
	For non-inferiority
	For superiority
	For non-inferiority
	For superiority

	1
	1% vs. 14%
	100.0
	100.0
	100.0
	100.0

	2
	7% vs. 10%
	99.8
	90.4
	99.3
	85.1

	3
	10% vs. 10%
	97.1
	63.1
	91.6
	46.9

	4
	13% vs. 10%
	83.9
	30.3
	65.4
	14.9


* DCB – drug coated balloon, BMS – bare-metal stent. CP: Conditional power. 
# The calculated CPs were calculated from the join-distribution of the observed data from 220 recruited patients and the assumed data from 314 subjects without recruiting  (planned 534 minus 220 enrolled).
@ The individual level data were generated for the 220 enrolled and 314 future patients under observed and assumed effect size, separately, using Monte Carlo random simulation . The CPs were obtained from this pooled data set.

